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\mbox{\boldmath $\delta$}t=0.0002 $\delta x=0.2$
$L=400$ 1 U=1.5 2 $U=1.4$ $\mathrm{f}\dot{\mathrm{f}\mathrm{i}}$























A (2) $u\iota(t)$ $f(\mathrm{u}(t))\equiv$
$f(u_{0}(t), u_{1}(t),$ $\cdots u_{N}(t))$ $f(\mathrm{u}(t))=f(e^{t\mathrm{A}}\mathrm{u})=e^{t\mathrm{A}}f(\mathrm{u})$ $e^{t\Lambda}$
$f(\mathrm{u})$
$\mathrm{u}\equiv \mathrm{u}(0)$
$f(\mathrm{u})$ $u\iota(l=0,1, \cdots N)$
$\mathcal{P}$
$Q$
$\mathcal{P}f(\mathrm{u})$ $\equiv$ $\sum_{m=0}^{N}\sum_{n=0}^{N}(f(\mathrm{u})u_{m}^{1}\rangle[(uu^{\uparrow}\rangle^{-1}]_{mn}u_{n}$ (3)








$=$ $e^{t\mathrm{A}} \mathcal{P}N_{l}(\mathrm{u})+\int_{0}^{t}e^{(t-s)\Lambda}\mathcal{P}\Lambda e^{sQ\mathrm{A}}QN\iota(\mathrm{u})ds+e^{tQ\Lambda}QN\iota(\mathrm{u})$
$=$ $\sum_{n=0}^{N}\Omega_{ln}u_{n}(t)-\int_{0}^{t}\Gamma_{ln}(s)u_{n}(t-s)ds+r\iota(\mathrm{u}, t)$ (5)
$\Omega_{ln^{\text{ }}}r\iota(\mathrm{u},t)_{\text{ }}\Gamma_{ln}(t)$
$\Omega_{ln}$ $\equiv$ $\sum_{m=0}^{N}\langle N_{l}(\mathrm{u})u_{m}\rangle[\langle uu^{\uparrow}\rangle^{-1}]_{mn}$ (6)
$r_{l}(\mathrm{u},t)$ $\equiv$ $e^{tQ\mathrm{A}}QN_{l}(\mathrm{u})$ (7)















$\frac{\partial u}{\partial t}=-\frac{\partial^{2}u}{\partial x^{2}}-\frac{\partial^{4}u}{\partial x^{4}}+u\frac{\partial u}{\partial x}$ (10)
\infty $\leq x\leq\infty$






$\frac{\partial u}{\partial t}=f^{(n)}u\frac{\partial u}{\partial y}+f^{(1)}\frac{\partial u}{\partial y}+f^{(2)}\frac{\partial^{2}u}{\partial y^{2}}+f^{(3)}\frac{\partial^{3}u}{\partial y^{3}}+f^{(4)}\frac{\partial^{4}u}{\partial y^{4}}$ (13)
$f^{(n)}$ $=$ $K(1-y^{2})$ (14)
$f^{(1)}$ $=$ $-2K^{2}y(1-y^{2})(8K^{2}-1-12K^{2}y^{2})$ (15)
$f^{(2)}$ $=$ $K^{2}(1-y^{2})^{2}(8K^{2}-1-36K^{2}y^{2})$ (16)
$f^{(3)}$ $=$ $12K^{4}y(1-y^{2})^{3}$ (17)
$f^{(4)}$ $=$ $-K^{4}(1-y^{2})^{4}$ (18)
(11)
$u(-1, t)=-A$ , $u(1, t)=A$ (19)
$N$
$u(y,t)$ $=$ $\sum_{m=0}^{N}\hat{u}_{m}(t)T_{m}(y)$ (20)





$\frac{d\hat{u}_{l}(t)}{dt}$ $=$ N\iota (\^u(t))+L\iota $($ \^u$(t))+F\iota$ (24)
$N_{l}$ (\^u(t)) $L_{l}$ (\^u(t)) $F_{l}$





$\mathcal{P}$ f(\^u) $\equiv$ $\frac{(f(\hat{\mathrm{u}})\hat{u}_{1})}{(\hat{u}_{1}^{2})}\hat{u}_{1}$ (25)
$Q$f(\^u) $\equiv$ $(1-\mathcal{P})$ f(\^u) (26)
(25) (26) (24)
$\frac{d\hat{u}_{l}(t)}{dt}=\Omega_{l0}\hat{u}_{1}(t)+L_{l}($\^u $(t))- \int_{0}^{t}\Gamma_{l0}(s)\hat{u}_{1}(t-s)ds+\mathrm{r}\iota($\^u, $t)+F_{l}$ (27)
222
A$\Lambda\equiv\sum_{l=0}^{N}\{N_{l}(\hat{\mathrm{u}})+L_{l}(\hat{\mathrm{u}})+F_{l}\}\frac{\partial}{\partial\hat{u}_{l}}$ (28)
$\hat{u}_{1}$ (9) $f\mathrm{J}$ r\iota $($\^u, $t)$
$\hat{u}_{1}$ \^u\downarrow (t) (\^u\iota (t))
$\Omega_{l0}\langle\hat{u}_{1}(t)\rangle+(L_{l}$ (\^u(t)) $\rangle$ —-
$\langle$ u^ll $\rangle\int$0t\rightarrow $\Gamma_{l0}(s)(\hat{u}_{1}(t-s)\hat{u}_{1})ds+F_{l}=0$ (29)
$\Gamma\iota \mathrm{o}(t)$ Iwayama
[7]








$=$ $- \frac{\Gamma_{l0}(0)^{2}}{\dot{\Gamma}_{l0}(0)}\langle\hat{u}_{1}(t)\rangle$ (32)
Iwayama
(8) $\Gamma\iota \mathrm{o}(t)$
$\Gamma_{l0}(0)$ $=$ $- \frac{\langle[\Lambda QN_{l}(\hat{\mathrm{u}})]\hat{u}_{1}\rangle}{\langle\hat{u}_{1}^{2}\rangle}$ (33)
$\dot{\Gamma}_{l0}(0)$ $=$ $- \frac{\langle[\Lambda Q\Lambda QN_{l}(\hat{\mathrm{u}})]\hat{u}_{1}\rangle}{(\hat{u}_{1}^{2}\rangle}$ (34)
(32) (29)








($l<N$ -1 (\^u\iota $\rangle$ $=(\hat{u}\iota(t))$ \^u\iota
\^uN (20)




((\’u $\iota)$ $=0$ for $l=\mathrm{e}\mathrm{v}\mathrm{e}\mathrm{n}$)
$N=9$ $y=\tanh(Kx)$
$K$ $U=1.5$ 0.04\sim 0.1 0005
$U=1.4$ 002\sim 008 0005
$K$ $O(K^{2})$






3: $(U=1.5)$ 4: $(U=1.4)$
( $1_{\text{ }}$ 2) (35) 3 4
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